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(57)Abstract: 

PROBLEM TO BE SOLVED: To make possible thinning a 
middle wavelength area unusable for multi-separation of g 0flCObC 
a wavelength multiplex optical signal by providing the g 
area that a refractive index difference between a * 
minimum refractive index and a maximum refractive 
index increases from its end part toward the central part 
on both end parts of a grating area. 

SOLUTION: The area that the refractive index difference 
between the minimum refractive index and the maximum 
refractive index in a periodical refractive index change 
increases from the end part of the grating area toward 
the central part is provided on both end parts of the 
grating area. In such a manner, by changing the 
refractive index difference of both end parts of the 
grating area in the longitudinal direction, the middle 
wavelength area is thinned. Further, by forming the 
changes of the refractive index differences of both end ]«t 
parts of the grating area symmetrically to the central 
part of the grating, an excellent reflectance 

characteristic is obtained. For instance, the area that the refractive index difference by 1000 
layers much is changed linearly is provided on both end parts of the grating area. 
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[0021] (First embodiment of fabricating method: claims 
3, 4, 6) Fig. 5 shows a first embodiment of fabricating method 
of the invention. In Fig. 5 (a) , ultraviolet light emitted from 
ultraviolet laser 11 is separated into two light beams of equal 
intensity by a half-mirror 12. The two light beams are altered 
in the optical path by total reflection mirrors 13-1, 13-2 
disposed parallel to each other, and are radiated to intersect 
with each other on an optical fiber 14 composing the grating. 
A mask 15 moves on the optical fiber 14, and thereby changes 
the quantity of ultraviolet light emitted in the longitudinal 
direction at both ends of the grating region. Fig. 5 (b) shows 
the mask 15 and optical fiber 14 as seen from the mask side, 
in which the plane shape of the mask 15 and the moving direction 
are indicated by arrow. Hatching portion in the drawing 
indicates the region of total reflection or absorption of 
ultraviolet light, while blank portion shows the passing region 
of ultraviolet light. The width of ultraviolet light passing 
portion is gradually narrower from the upper end toward the lower 
end . 

[0023] Refractive index distribution depending on the 
ultraviolet irradiation time in the grating region can be freely 
controlled by the pattern shape of the mask 15 and its moving 
speed. For example, in the case of using a linear mask pattern 



as shown in Fig. 5 (b) , the refractive index distribution as 
shown in Fig. 1 (a) and Fig. 2 (a) can be controlled by adjusting 
the moving speed constant, or the refractive index distribution 
as shown in Fig. 3 (a) and Fig. 4 (a) can be controlled by varying 
the moving speed depending on the shape. Or when the moving 
speed is constant, mask patterns may be prepared depending on 
the profile of the refractive index distribution as shown in 
Fig. 6. Herein, diagram (a) is a mask pattern forming a 
refractive index distribution of sinusoidal waveform, and (b) 
is a mask pattern forming a refractive index distribution of 
parabolic profile . 

[0024] (Second embodiment of fabricating method: claims 
3, 4, 7) Fig. 7 shows a second embodiment of fabricating method 
of the invention. In Fig. 7 (a) , the ultraviolet laser 11, 
half -mirror 12 , total reflection mirrors 13-1, 13-2, and optical 
fiber 14 composing the grating are same in configuration and 
function . Movable parts of movable shutters 16-1, 16-2 are moved 
along the optical fiber 14 , and the quantity of ultraviolet light 
emitted in the longitudinal direction at both ends of the grating 
region is varied. Fig. 7 (b) shows the movable shutters 16-1, 
16-2 and optical fiber 14 as seen from the movable shutter side, 
in which the plane shape of the movable shutters 16-1, 16-2 and 
the moving direction of the movable parts are indicated by arrow . 
Hatching portion in the drawing indicates the movable parts of 
the movable shutters 16-1, 16-2 for shielding the ultraviolet 
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light, and ultraviolet light is emitted to the optical fiber 
14 between them. 

[0027] (Third embodiment of fabricating method: claims 
3, 5, 8) Fig. 8 shows a third embodiment of fabricating method 
of the invention. In Fig. 8 (a), the ultraviolet laser 11, 
half -mirror 12 , total reflection mirrors 13-1 , 13-2, and optical 
fiber 14 composing the grating are same in configuration and 
function. A mask 17 lowers the transmissivity of ultraviolet 
light from the center toward the both ends, and thereby changes 
the quantity of ultraviolet light emitted in the longitudinal 
direction at both ends of the grating region. Fig. 8 (b) shows 
the mask 17 and optical fiber 14 as seen from the mask side, 
in which the transmissivity distribution of the mask 17 is shown 
in gradation. The transmissivity is high in white area and low 
in black area . 

Fig. 1 

1 First embodiment of optical waveguide grating of the 
invention 

2 Specific Refractive index difference 

3 Position (grating period) 

4 Reflectivity 

5 Wavelength 



3 



Fig . 5 

1 First embodiment of fabricating method of the invention 
Fig . 6 

2 Other embodiment of mask 15 

3 Sinusoidal refractive index distribution profile 

4 Parabolic refractive distribution index profile 
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